Epididymo-orchitis is a common urological presentation in men but recent incidence data are lacking. Guidelines for management recommend detailed investigation and treatment for sexually transmitted pathogens, such as Chlamydia trachomatis. Data from secondary care indicate that these guidelines are poorly followed. It is not known how epididymo-orchitis is managed in UK general practice.
INTRODUCTION
Acute epididymitis, without or with testicular involvement (here described as epididymo-orchitis), is a common urological condition in men, presenting with unilateral testicular pain and swelling. Recent epidemiological data are lacking, but a previous estimate from UK general practice suggested incidence rates of 40/10 000 person-years, 1 and outpatient data from the US report epididymo-orchitis as the fifth most common urological diagnosis between the ages of 18 and 50 years. 2 Existing guidelines are based on a clinical consensus that in men under 35 years, epididymo-orchitis is most commonly caused by a sexually transmitted pathogen such as Chlamydia trachomatis or Neisseria gonorrhoeae. [3] [4] [5] [6] [7] In older men, the infection is more likely to be due to non-sexually transmitted enteric Gram-Novel organisms, such as Mycoplasma genitalium, which are not included in testing regimes, may be involved in such cases. The data underlying this conventional divide at 35 years may, however, be questioned, as they are based on small studies in selected populations. [3] [4] [5] [6] [7] Guidelines from the US and UK suggest a detailed testing schedule, involving C. trachomatis, N. gonorrhoeae, urethral swabs or firstvoid urine culture, and midstream urinalysis (MSU), followed by antibiotics as indicated by history, with doxycycline for likely C. trachomatis infections, ceftriaxone/ciprofloxacin followed by doxycycline for N. gonorrhoeae infections, and ofloxacin/ciprofloxacin for enteric organisms. 8, 10 Effective treatment and management of epididymoorchitis is important for clinical and public health reasons. There are clinical concerns about long-term sequelae including infertility, prostatitis, and strictures. [11] [12] [13] [14] Cases related to sexually transmitted infection (STI) present opportunities to screen for infection and to offer treatment, and for partner notification, which should not be missed. The National Strategy for Sexual Health and HIV has, since 2001, recommended a greater role for primary care providers in the care of STIs. 15 The sparse literature on the management of epididymo-orchitis raises concerns. A survey of UK urologists indicated low compliance with guidelines, 16 whereas a survey of genitourinary medicine (GUM) departments reported near-complete adherence. 9 Data from a US university hospital also suggest low rates of testing for STIs. 17 Although some cases of epididymoorchitis may present to GUM clinics or direct to an emergency department, most men will attend their GP first. Simms et al reported high attendance rates for epididymo-orchitis in UK primary care. 1 No studies describing GP management of epididymo-orchitis were identified. There is a need for updated descriptive data using real-time patient records to record the incidence of the disorder and to describe management and hence to inform continuing education.
The current study aimed to estimate the incidence of epididymo-orchitis in primary care between 2003 and 2008. It also aimed to describe the management of patients with this condition, within the practice and beyond, and to assess its adequacy in relation to existing guidelines, including associations between management and various patient and practice factors.
METHOD

Target population
The General Practice Research Database (GPRD) is an electronic database of anonymised longitudinal patient records from general practice. 18 Established in 1987, it is a UK-wide dataset covering 5.5% of the population, with data from 460 practices, and is broadly representative of the UK population. There are 3.5 million currently active patients. Records are derived from the GP computer system (VISION) and contain complete prescribing and coded diagnostic and clinical information held in different record tables ( Figure 1 ).
Many laboratory results are now imported directly into the system, and letters received from hospitals will be logged with either full text included or the diagnoses coded. Patient-level data include age and sex and, in 200 of 460 practices (approximately 40%), a Townsend deprivation index score based on the postcode of the patient. Practice-level data include a deprivation index score based on the postcode of the practice and the NHS region in which the practice is based.
Study population
The study period was from 30 June 2003 to 30 June 2008 and the source population was all permanently registered male patients in practices meeting GPRD quality standards. The study population consisted of all men with a first coded diagnosis of epididymo-orchitis within the study period, who were aged 15-60 years at the time of diagnosis. Code lists used for the definition of cases are listed in Appendix 1. Men with a coded diagnosis relating to vasectomy, sterilisation, or instrumentation of the urinary tract 60 days before to 28 days after the date of the epididymo-orchitis code were excluded, as they might have an obvious precipitating cause and hence their management might reasonably not follow guidelines. Men over 60 years were excluded because previous work has found a large proportion of catheter-associated infections in this age group. 19 Similarly, the vast majority of boys under 15 years will not be sexually active and hence will have low C. trachomatis positivity. Appropriate management for these cases could reasonably not follow recommended guidelines and so they were not included in the study.
If multiple diagnostic codes for epididymo-orchitis were recorded for an individual, the date of the first diagnostic code was used as the index date. Analyses
How this fits in
Epididymo-orchitis is a common urological presentation in general practice, which is often related to sexually transmitted infection in younger men. Guidelines for management exist but it is not known how these are followed by GPs. The results of this study, from an anonymised database of primary care electronic records, indicate investigation and treatment that does not address sexually transmitted infection in the majority of men. Further research is required to understand why GPs are not following recommended practice.
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Original Papers were restricted to records in the period 28 days before and after the index date. Cases where the index date was within 28 days of the start or end of the registration at the practice were excluded from descriptions of management.
Description of management
Testing. A specific chlamydia test was considered to have been carried out if the record contained either a code for a test (for example, 'chlamydia antigen test') or a diagnosis of genital C. trachomatis infection (for example, 'chlamydial epididymitis' or 'chlamydial infection of the lower genitourinary tract'). Codes were identified for tests for N. gonorrhoeae. Non-specific microbial tests were considered to have been carried out if there was a code for either appropriate swab (for example, 'urethral swab') or a test such as microscopy, culture and sensitivities with no location given. Codes for bacterial urine testing, including dipstick tests and MSU, were also identified.
Treatment. Variables based on prescription records were created for antibiotic treatments:
• antibiotics recommended for epididymo-orchitis: ofloxacin, doxycycline, ceftriaxone, ciprofloxacin; 8, 10 code lists were drawn up using drug substance name, and included all formulations except for inappropriate topical preparations; • antibiotics suitable for treatment of urinary tract infections (UTIs); code lists included all cephalosporins (British National Formulary (BNF) chapter heading 050102) and amoxicillin, trimethoprim, and nitrofurantoin; and • all antibiotics: based on BNF heading 0501. Dosage and duration of use were not assessed.
Location of care.
It was considered that a patient had received care for epididymo-orchitis in another healthcare setting if either of the following conditions were met:
• a diagnostic code for the condition or a suggestive symptom code (for example, 'testicular swelling') within the referral record; or • a code anywhere in the records indicating care elsewhere (for example, 'referral to emergency department', 'seen in GUM clinic'). This category also included less specific terms such as 'discharge summary' or 'letter from specialist'.
If there was no evidence of care elsewhere and there was some evidence of any treatment or testing within the practice, the case was considered to have been managed within the practice only. Men with no evidence of either any management in practice or care elsewhere (that is, where the record had just a diagnostic code) were considered a separate group, due to concerns about completeness of recording, particularly related to care elsewhere. Analyses of management were restricted to males who were managed within the practice only. It did not seem appropriate to assess quality of care if important parts of the care may have been delivered outside the practice and hence not necessarily recorded there.
Statistical analysis
Data were prepared using Stata (version 10; Statacorp LP, Texas). Calendar years were defined as mid-years from 30 June, so that year 2003 covered 30 June 2003 to 29 June 2004, and so on. Incidence rates were calculated in specific age groups and event years by dividing the number of cases by the appropriate denominator. Age-standardised rates for all ages combined were then obtained by applying these rates to the European standard population. Differences in incidence rates over time and age groups were assessed using Poisson regression. Analyses of management calculated the proportion of patients with various management markers across years and age groups. Logistic regression models investigated factors associated with optimal management.
A series of sensitivity analyses were performed, extending the window for analysis of management from 28 to 42, 60, and 90 days either side of the index date, to assess whether relevant data were being missed by using the 28-day window. Men with diagnostic codes for orchitis only, with no mention of epididymal involvement, were also excluded as appropriate management of viral orchitis would differ. cases. A total of 12 615 males with first diagnosis of epididymo-orchitis were included in incidence analyses; median age was 37 years (interquartile range 28-46 years). Age-standardised incidence of epididymo-orchitis was highest in 2004 (28/10 000 male person-years) and then declined progressively to 21/10 000 male person-years in 2007 (P<0.001) ( Figure  3 ). This decline was greatest in younger age groups (Pvalue for interaction term for age less than 35 years with event year = 0.09). Incidence in males over 45 years was stable during the study period at approximately 20/10 000 person-years.
RESULTS
Target population and incidence
Management of cases
Analyses of management included 12 270 males, of which 4955 were aged under 35 years ( Table 1) ; 57% of men (6943) were managed entirely within the practice, and 26% (3141) had evidence of receiving care elsewhere; 18% of cases (2186) had no evidence either of management within practice or care elsewhere. Of the 6943 cases managed by primary care (Table 2) , 92% received an antibiotic prescription; 56% received an antibiotic recommended for epididymo-orchitis, 18% received doxycycline, and 29% received an antibiotic indicated for a UTI but not for epididymoorchitis. Recorded investigations were uncommon, with fewer than 3% of men having a C. trachomatis test recorded and only 12% having had any microbial investigation for urethritis. Testing for N. gonorrhoeae was extremely unusual. Urinalysis, including MSU, was the most common form of testing (22%) but the majority of men had no test or result coded.
There was some evidence that men under 35 years were managed differently from older men, although the differences were small. Younger men were more likely to have no evidence of any management (19.2% versus 16.8%, P<0.001) and, correspondingly, were less likely to be managed only within the GP practice (55.2% versus 57.7%, P = 0.003). Of those managed by GPs, younger men were more likely to be prescribed doxycycline and have a C. trachomatis or microbial test than older men, and less likely to be treated or investigated for a UTI.
The proportion of patients managed within general practice was stable across the study period but there was a fall in the proportion of cases with no evidence of management in both age bands, and this was matched by an increase in the proportion with evidence of care elsewhere (Table 1) . When trends in treatment and investigation over the study period were examined (not shown in tables), the use of ciprofloxacin increased over time, rising from 31% to 44% in both age bands (P<0.001), but there was no evidence of an increase in 
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doxycycline prescriptions or C. trachomatis testing in either age group during the study period. Table 3 summarises patient and practice factors associated with receiving a prescription for doxycycline, the preferred treatment for chlamydia. This multivariate analysis indicates that patients over 35 years were 20% less likely to receive doxycycline, and confirms no increase in the use of doxycycline over the study period. Practices in the most and least deprived areas were less likely to prescribe doxycycline. Patterns were similar when analyses were restricted to younger men. In the subsample (54%) for whom an individual deprivation index was available, patients from the least deprived quintile were least likely to receive doxycycline. The odds ratio (adjusted for age group and event year) for the least deprived quintile compared to all others was 0.9 (95% CI = 0.7 to 1.2) for all men (n = 3498) and 1.0 (95% CI = 0.7 to 0.8) for men aged under 35 years (n = 1350).
Factors associated with optimal management
Excluding 1575 men with diagnostic codes for orchitis did not alter the results. Sensitivity analyses showed that the proportion of cases with evidence of care elsewhere increased as the time window for management was widened for patients managed within practice, but the pattern of care was similar (Appendix 2).
DISCUSSION
Summary of main findings
A substantial caseload of epididymo-orchitis is seen in primary care and the condition is not restricted to younger men. Incidence fell between 2003 and 2008, with the greatest decline in younger age groups and a relatively stable incidence in older men. Fifty-seven per cent of all cases were managed entirely within primary care and of these, 56% received recommended antibiotics but very few had appropriate testing. 
Strengths and limitations of the study
This research examined an unselected population of men with epididymo-orchitis seen in primary care. To the authors' knowledge this is the first study that has considered management by GPs rather than GUM clinics or in secondary care. By using real-time patient records, the study avoided the response bias that affects self-report questionnaire data completed by doctors. As electronic patient record databases are designed primarily for patient care, caution is required. Only coded data were used (based on Read Codes) and information entered as free text in the record was not accessed. This means that there may be some errors both in the classification of men as cases and in the assessment of their management. As epididymoorchitis is not included in any Quality and Outcomes Framework targets, there is little incentive for GPs to code all elements of the consultation beyond diagnosis and prescribing accurately. Relevant management information, such as advice to attend a GUM clinic, may be present in text only. Definition as a case requires the GP both to make a diagnosis and record it as a code. The study may have excluded cases diagnosed by the GP but coded using non-specific symptoms rather than a diagnostic code. Equally, some cases with a diagnostic code may not truly reflect a confirmed diagnosis, although sensitivity analyses suggest that the inclusion of cases of possible viral orchitis has not affected results.
The classification of the location of management was complex. The referral (rather than clinical) record was used in the study as evidence of care elsewhere, but this record file may not be used consistently by GPs. Some Read Codes taken as evidence of care elsewhere were non-specific and may not have been actually related to the epididymo-orchitis diagnosis. As expected, as the management window was widened, the proportion with evidence of care elsewhere increased but more unrelated referrals may have been included. The proportion with evidence of care elsewhere increased during the study period, which may be due to better recording of referrals. It was assumed that a prescription was for epididymoorchitis based on the interval between date of prescription and date of diagnostic code, with similar potential for an overestimate of antibiotic use. However, sensitivity analyses did not indicate that the estimates of treatment were dependent on the length of the management window.
Comparison with existing literature
Incidence estimates for epididymo-orchitis for 1994-2001, based on the Royal College of General Practitioners Weekly Returns Service, 1 are higher than those in the present study (38/10 000 person-years in 2001). The difference is probably because this study counted first episode only, whereas the previous estimate counted repeat episodes and relied on the GP classification of new/follow-up consultation.
The decline in incidence may be due to a true fall in incidence of the condition, or may reflect more cases being seen outside general practice, or changes in coding practice. There are consistent data, including from the GPRD, that pelvic inflammatory disease, an associated infection in women, is declining. [20] [21] [22] It is unclear how this is related to increasing rates of testing for chlamydia in England. 23 Literature reviews of the impact of C. trachomatis screening on health outcomes have found little evidence that pelvic inflammatory disease in women is reduced, and the effect on male health outcomes such as epididymoorchitis has not been studied. 24, 25 It is possible that the National Chlamydia Screening Programme in England has contributed to the decline in incidence observed, though it is estimated that coverage rates of 30% are required to reduce C. trachomatis prevalence by 29%. 26 The greater decline in younger age groups is consistent with a role for the screening programme.
Given the assumed contribution of STIs to epididymo-orchitis, it was surprising to find that incidence was relatively consistent across all age groups of men up to the age of 45 years. This was also reported in a survey of cases in US hospitals, where patients over 35 years accounted for more than 50% of cases, although this study relied only on the number of cases. 27 The present data confirm that the disease is not restricted to younger men. It was also surprising to find that there was some evidence that men from more affluent areas were less likely to Ciprofloxacin was the most commonly prescribed antibiotic, which is consistent with reports from secondary care where quinolones were the treatment of choice for epididymo-orchitis, 16, 17 whereas doxycycline treatment was the norm in GUM clinics. 9 The extremely low rates of C. trachomatis testing reported in the present study are consistent with reports of 3% in a US hospital. 17 Cassell et al, using data from a British national probability survey, reported that few men received a C. trachomatis diagnosis in general practice, 28 and that rates of non-specific urethritis (often a clinical diagnosis) were disproportionately high in comparison with chlamydia in primary care. 19 The rates of investigation for urethritis found in the present study are even lower than the 18% reported by UK urologists.
16
Implications clinical practice and future research
The management of epididymo-orchitis in primary care fails to recognise the need to test for a STI, even in younger men. Syndromic treatment is often given with no apparent investigation. This is consistent with what has been seen in urology but is of greater concern due to the large numbers of patients seen in general practice and the potential public health impact. Potential reasons for this syndromic treatment include reluctance of the doctor or patient to undertake invasive and potentially embarrassing tests. There is a need for further research to understand the pattern of care delivered in general practice. Surprisingly high rates of epididymo-orchitis were found in men over 35 years in this study. Work is needed to understand the aetiology, particularly in older men, so that guidelines are evidence based. The accuracy of coded information in primary care databases needs to be confirmed, and the authors plan to consult anonymised free text in a selection of patients to investigate whether textual data alter the estimates of management.
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